SUPPLEMENTARY METHODS

Mouse Skeleton Staining
Mouse skeleton staining was performed using Alcian blue and Alizarin red staining method 1 .
Control and mutant E18.5 embryos were collected, skin and internal organs were removed and fixed in 90% ethanol for a week. To stain cartilage, embryos were stained with 0.01% Alcian blue 8GX
(Sigma, #S-9640) prepared in ethanol and glacial acetic acid (7:3) for 2 days followed by washing with ethanol/glacial acetic acid solution for 2 h. Embryos were washed with 70% ethanol and double distilled water for 12 h and treated with 1% KOH for 2-3 days until they became clear. To stain mineralized bones, embryos were incubated in 0.001% Alizarin red solution prepared in 0.5%
KOH for 2-3 days. Finally, embryos were washed with 1% KOH 5-6 times for several hours each followed by incubations in a gradient series of glycerol (%) in KOH solution (20%, 40%, 60%, 80%), and stained and cleared embryos were stored in 100% glycerol with a piece of thymol crystal.
Images were obtained with a digital camera (Canon G12). Hb9MNΔ mice were examined to determine defects in the skeleton development. Examination of radiographs shows mutant mice skeleton was smaller than control mice suggesting growth defects in mutant mice. Counting of vertebrae showed identical number of vertebrae in the cervical (7), thoracic (13) and lumbar (6) Hb9MNΔ mice. Neuron numbers are presented as relative % of neurons (mean ± SEM; n = 3 mice/group). At E12.5 stage, quantification shows loss (64.29 ± 4.78%, p = 0.000) of Pou3f1 + motor neurons. By E18.5 stage Pou3f1 + neurons were barely detectable and quantification shows greater loss (90.00 ± 15.81%, p = 0.001) of neurons in Zpr1 Hb9MNΔ mice. Quantification of Hoxa5 + neurons shows non-progressive loss of neurons at E12.5 (64.64 ± 15.54%, p = 0.003) and at E18.5 (59.35 ± 11.60%, p = 0.002) stages in Zpr1 Hb9MNΔ embryos. A smaller loss of Hoxc5 + neurons at E12.5 (31.93 ± 4.80%, p = 0.000) and E18.5 (24.51 ± 9.81%, p = 0.036) stages was noted in Zpr1 Hb9MNΔ mice. A relatively smallest decrease in FoxP1 + LMC neurons at E12.5 (13.59 ± 10.94%, p = 0.260) that increases to a statistically significant loss at E18.5 (28.17 ± 2.42%, p = 0.000) was found in Zpr1 Hb9MNΔ mice. Movie S1. Mutation of the Zpr1 gene in the spinal cord motor neurons causes respiratory failure in mice. Analysis of respiration in E18.5 control and mutant Zpr1
Hb9MNΔ embryos. Video shows respiration attempts by E18.5 littermates. Top row, control embryos with tail and bottom row, mutant embryos without tail. Control embryos initiated breathing successfully. One of the mutant embryos did not make any attempt for breathing; other mutant embryo made attempt to initiate breathing but failed to sustain breathing and died.
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